Regulation of synthesis of a brain-specific protein in monolayer cultures of clonal rat glial cells.
C6 cells were grown in monolayer culture under conditions permitting continued exponential cell division after attainment of a density at which extensive intercellular contacts were formed. An increase in the relative synthesis of S100 protein coincided with the time of formation of extensive intercellular contacts and preceded the onset of the stationary phase of growth by three generations. These observations suggested that the induction of S100 protein synthesis was mediated by cell contact and not by an arrest of cellular growth. The mechanism of this induction was first studied in a homologous non-initiating cell-free protein-synthesizing system from C6 cells, using fixed amounts of free amino acids or fully charged rat liver aminoacyl-tRNA as a source of precursors for protein synthesis. Real synthesis of total soluble proteins decreased as the cells progressed from logarithmic to stationary growth while synthesis of S100 protein increased during this period. The capacity of poly(A)+ RNA from logarithmic and stationary cultures to direct the synthesis of S100 protein was estimated in a cell-free protein-synthesizing system derived from wheat embryos. Increased synthesis of S100 protein in stationary cultures was directly correlated with an increase in translatable S100 protein mRNA.